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ABSTRACT

Wesurveyed the West Gulf Coastal Plain literature for information on vascular plant species/area relationships (species richness) and

produced curves for small (micro-) areas (< 5 ha) and large (macro-) areas (> 50 ha). A brief preliminary comparison of species richness

between the West Gulf Coastal Plain and the Atlantic and East Gulf Coastal Plain indicates that while some micro-scale areas may be

richer in species in the East Gulf Coastal Plain, macro-scale areas have about the same richness in both areas.

RESUMEN

Se reviso la bibliografia sobre la llanura costera del West Gulf en busca de informacion sobre especies de plantas vasculares /relacion con

el area (riqueza de especies) y se hicieron curvas para micro-areas (< 5 ha) y macro-areas (> 50 ha). Una breve comparacion preliminar

de la riqueza de especies entre la llanura costera del West Gulf y la llanura costera del Golfo Atlantico y del Este indica que mientras

algunas micro-areas pueden ser mas ricas en especies en la llanura costera del East Gulf, las macro-areas tienen aproximadamente la

misma riqueza en ambas areas.

INTRODUCTION

Wehave noted that many papers seeking to compare an area's species richness find few relevant studies

with comparable information. For example, addressing the long-held belief that the Big Thicket is species

rich, Diggs et al. (2006:169) ask: "How does [the Big Thicket] compare with other areas of similar size?
•>">

But, lacking "the needed comparative data," they were unable to answer the question. Being interested in

species richness for some time and having collected considerable information on it for various communities

and locations in the West Gulf Coastal Plain over the past two decades (MacRoberts & MacRoberts 1992b),

we decided to survey the literature to see if we could locate enough data to draw a species/area curve for

the West Gulf Coastal Plain.

Whittaker (1972) defined alpha, beta, and gammadiversity (richness). In this paper, we will be concerned

with alpha diversity (within habitat or community, such as for a pitcher plant bog, prairie, or baygall) and

gammadiversity (geographic scale diversity, such as for a county or state, which include many communi-

ties and habitats). Wewill not use Whittaker's terms in this paper but will speak only of species richness to

cover both alpha and gammadiversity; all references to areas smaller than 5 ha in this paper indicate alpha

diversity and all references to areas larger than 50 ha indicate gammadiversity.

methods/results

We surveyed the West Gulf Coastal Plain —eastern Texas, western Louisiana, southeastern Oklahoma,

and southern Arkansas (Fig. 1) —literature for species richness information. Our criterion for accepting or

rejecting a study was its thoroughness. This unfortunately left out most county/parish checklists done as

Masters theses since few are thorough and virtually none are published. Nonetheless, we found data for both

large and small areas including many community types (Peterson & Brown 1983; Matos & Rudolph 1985;

MacRoberts & MacRoberts 1988,1990, 1991, 1992a, 1992b, 1993a, 1993b, 1993c, 1994, 1995a, 1995b,

1996a, 1996b, 1997, 1998a, 1998b, 2001, 2003, 2004a, 2004b, 2004c, 2005, 2006, in prep.; MacRoberts
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Fig. 1. Map showing extent of West Gulf Coastal Plain.

et al. 2002a, 2002b, 2002c, 2003, 2004; Thomas & Allen 1993-1998; Nesom & Brown 1998; Diggs et al.

1999, 2006; Neill 2000; Fleming et al. 2002; Neyland 2002; Singhurst et al. 2003; Brown et al. 2005, 2006;

Philipps et al. in prep.; Thomas et al. in prep.) Weplotted the data on a log/log scale. Wedid this separately

for areas smaller than 5 ha and for areas larger than 50 ha. The results are shown in Figures 2 and 3.

DISCUSSION

There is wide variation in number of taxa reported for the same and for different sized areas in the West

Gulf Coastal Plain. The reasons are many. Community differences account for some of the difference be-
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West Gulf Coastal Plain Species Area Curve

[Micro-areas = area 5 ha]
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Fig. 2. West Gulf Coastal Plain species/area curve (Micro-areas = area <5 ha). Open boxes are Big Thicket sites.

cause different communities have different species numbers. For example, baygalls have fev^er species per

unit area than pitcher plant bogs (MacRoberts & MacRoberts 2001; MacRoberts et al. 2004). Thoroughness

of collecting differs considerably. Some areas have been collected extensively for years, vv^hile others have

not. For example, while Caddo Parish has been the subject of three checklists, fevv^ counties/parishes in the

West Gulf Coastal Plain, notably in Texas, have been the subject of one (MacRoberts & MacRoberts 2006).

Taxonomic preferences also affect numbers. Some investigators report species, subspecies, and varieties

while others report only species (MacRoberts & MacRoberts 2006). Finally, inclusion criteria differ. Some

investigators collect extensively in urban parks and lawns, transportation routes, and other highly disturbed

ruderal areas and report many more non-natives than do others.

Nonetheless, allowing for these sources of variation and potential error, Figures 2 and 3 allow for

general comparisons. For example, the question posed by Diggs et al. (2006) in our introductory remarks

is now answerable. According to Diggs et al. (2006) the Big Thicket consists of 17,974 sq km and has 1826
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West Gulf Coastal Plain Species Area Curve

[Macro-areas = area 50 ha]
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Fig. 3. West Gulf Coastal Plain species/area curve (Macro-areas = area > 50 ha). Open boxes are Big Thicket sites.

taxa. Located on the curve in Figure 3, the Big Thicket is therefore average. At micro-scale levels, although

the data are scanty, the Big Thicket is typical: tvv^o 3.0 ha wetland pine savannas had 106 and 117 taxa, and

four 0.0001 ha wetland pine savanna plots had 19, 20, 21, and 24 taxa (Fig. 2). At intermediate macro-scale

levels: 2.84 sq km, 8.81 sqkm, 31.5 sqkm, and 58.1 sqkm, the Big Thicket also appears to be unexceptional

with 401, 544, 738, and 693 taxa respectively (Matos & Rudolph 1985; MacRoberts & MacRoberts 1998a;

MacRoberts et al. 2002c; Brown et al. 2005, 2006)(Fig. 3).

While the aim of this paper is to develop species richness curves for the West Gulf Coastal Plain, it is

almost impossible not to compare our figures with those farther east, since it has been suggested that the

West Gulf Coastal Plain may not be as rich as the Atlantic and Fast Gulf Coastal Plain (Currie & Paquin

1987; Currie 1991). For example. Fort Bragg Military Reservation, North Carolina, consists of 738 sq. km
and has an impressive 1206 taxa (Sorrie et al. 2006). Piatt (1999) summarized some of the small area plots

in frequently burned pine savannas in the Atlantic Coastal Plain: up to 30-40 species in 0.0001 ha plots,
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70-90 species in 0.01 ha plots, and 100-150 species in 0.1 ha plots, making these the most species rich

sites reported in North America (Walker & Peet 1983; Peet & AUard 1993; Brewer 1998).

However, state and county sized areas appear to be less spectacular: Florida, consisting of 170,305 sq

km, has 3834 species of which 31% are exotics (Wunderlin 1998); the Florida panhandle, consisting of

38,628 sq km, has 2359 species of which 16% are exotics (Clewell 1985); Oktibbeh County, Mississippi,

consisting of 1185 sqkm, has 1148 species of which 15% are exotics (Leidolf et al. 2002); and Pike County,

Alabama, consisting of 1759 sq km, has 1 190 species of which 20% are exotics (Diamond 2003). Comparable

areas in the West Gulf Coastal Plain appear to be as species rich. For example, east Texas, consisting of

162,134 sq km, has 3660 taxa (3402 species) of which 18% are exotic (Diggs et al. 2006); the Gus Fngelin

Wildlife Management Area in Anderson County, Texas, consisting of 45 sq km, has an impressive 930 taxa

(Singhurst et al. 2003); the Walter B. Jacobs Memorial Nature Park, Caddo Parish, Louisiana, consisting of

65 ha, has a staggering 587 taxa (Thomas et al. in prep.); and Caddo Parish, Louisiana, consisting of 2,284

sq km, has an impressive 1405 species of which 17% are exotic (MacRoberts & MacRoberts 2006). At the

micro-scale level, bogs, xeric sandylands, and upland longleaf pine savannas in the West Gulf Coastal Plain,

while not reaching the higher numbers reported east of the Mississippi River, have been reported with up

to 28 species in 0.0001 ha plots, 46 in 0.001 ha plots, and 113 in 0.1 ha plots (MacRoberts & MacRoberts

1993b, 2004c; MacRoberts et al. 2002b; Philipps et al. in prep).

These are preliminary comparisons. This paper is a first approximation at a West Gulf Coastal Plain

species-area curve. It is based on a wide variety of sources, most of which were not prepared for the pur-

pose of measuring species richness. Additionally, the data are relatively few. More information is needed on

both micro- and macro-scale areas. Undoubtedly, further research, notably in frequently burned West Gulf

Coastal Plain open habitats such as bogs, pine savannas, upland longleaf forest/savanna, xeric sandylands,

and prairies, will alter these curves and make species-richness comparisons truly possible within the Gulf

Coastal Plain and between the Gulf Coastal Plain and areas to the east, north, and west.
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